Introduction
Sugarcane spirit has been produced since 1536, and it has a central role in the Brazilian agribusiness. There are currently about 5,000 different brands and 30,000 manufacturers in Brazil, where around 1.3 billion liters are consumed annually. Moreover, sugarcane spirit export has grown by 10% a year, reaching an export volume of 15 million liters (ASSOCIAÇÃO…, 2012) .
Several studies have been conducted aiming at improving the quality and value of the sugarcane spirit Cantão (2006) , Abreu-Lima, Maia and Oliveira (2005) , , Yokota (2002 Yokota ( , 2005 , Aguiar (2003) , Jeronimo, Cardello and Serra (2004) , Faria et al. (2003) , Mori et al. (2003) , Cardello and Faria (2000) , Oliveira (2000) , Cardello and Faria (1998) and Furtado (1995) . However, there are no studies on the behavior of consumers of sugarcane spirit, i.e., studies to identify the factors that influence purchase and consumption of this product.
Conjoint analysis is one of the techniques that can be used to assess consumer behavior. This technique aims to understand how consumers develop preferences for products or services, and it is based on the premise that they evaluate the value or usefulness of a product or service by combining the value or usefulness of features that make up an individual product or service (HAIR JUNIOR et al., 1998) .
In recent years, several Brazilian researchers, Kimura et al. (2011 ), Della Lucia et al. (2011 , Mesias et al. (2011) , Deliza et al. (2010) , Reis (2007) , Della Lucia (2005) , Souza et al. (2004) , Carneiro (2002) , Dantas (2001) , Costa (1999) and Deliza (1996) , have used this technique to study the influence of the packaging, labeling, or the product itself on the behavior of consumers of soy based fermented products, light strawberry yogurt, functional and organic eggs, irradiated fruits, yogurt,
Data collection and experimental design
The method of data collection was the full profile approach (GREEN; SRINIVASAN, 1978) . In this method, each treatment is formed by the combination of all attributes, which consists of one level of each factor.
By combining the attribute levels using a complete factorial design, 32 treatments were obtained. However, this number of treatments could lead to respondent fatigue during the assessment of purchase intention. Therefore, a fractional factorial design, consisting of a subset of 8 treatments (Chart 2) was chosen; i.e., one-quarter fraction of the 32-treatment design. This fractional factorial was selected using the PROC OPTEX SAS (version 9.0, licensed for UFV 2008). The 8 treatments selected to form a fraction of the full factorial design were established so that all the major effects of the five attributes (type of wood barrel, aging time, brand name, label illustration, and type of packaging), were estimable. That is, no interaction between the attributes was considered in the model. It is noteworthy that 144 evaluations were collected for each treatment (see below in 2.1.4); hence, there were sufficient degrees of freedom to estimate the part-worths needed in the conjoint analysis.
Treatment development
Eight labels were designed according to the descriptions of treatments (Chart 2) using the CorelDRAW Software following the labeling requirements for foods and beverages. These labels were printed on sticker paper and adhered to eight sugarcane spirit bottles: 700 mL clear glass bottles with a metal screw cap (bottle 1) and 600 mL amber glass bottles with a metal crown cap (bottle 2). Figure 1 shows, two treatments evaluated. It is worth mentioning that the eight bottles contained exactly the same sugarcane spirit, i.e., there was no difference between the beverages added to the bottles
Treatment evaluation
The treatments were evaluated by 144 attendants of the 76 th Farmer Week, held in the city of Viçosa, MG. These participants were used to consume sugarcane spirit at least once a month and had the habit of reading bottle labels. The number of consumers was determined according to the experimental design chosen for the evaluation of treatments.
The eight treatments were evaluated for purchase intention in individual booths using an unstructured scale (CARNEIRO; SILVA; MINIM, 2010) . This scale consisted of a 9-cm horizontal line anchored at opposite ends with the expressions "definitely not buy" and "definitely buy".
Prior to the evaluation, consumers were informed about the test procedure and asked to behave as if they were in a shop buying sugarcane spirit (simulation of purchase). The treatments were coded with a three-digit number and were presented monadically with no time restriction, in the same session, to each consumer. The order of presentation of treatments was arranged according to the experimental design for evaluating treatments proposed by MacFie et al. (1989) . According to this design, each treatment appeared in a given position an equal number of times and was preceded by the others the organic coffee, soybean oil, minimally processed wild cabbage, sunflower oil, and passion fruit juice, respectively.
According to Millher et al. (1998) , conjoint analysis can be used in market share simulation and segmentation, and in new product development, and to assess advertisement appeal. When the goal is market share simulation, the part-worths estimated in the conjoint analysis are used to simulate market share of products Due to the importance of sugarcane spirit agribusiness in Brazil, to recent changes in the sector, and to the need to obtain information about the behavior of consumers of sugarcane spirit, this study evaluated the influence of packaging and labeling attributes on consumers' behavior by applying the results of conjoint analysis in sugarcane spirit market share simulation. The objective was to obtain detailed information about the behavior of sugarcane spirit consumers to help producers to design and/or change packages and labels and develop marketing strategies.
Materials and methods

Conjoint analysis
Firstly, a conjoint analysis was performed aiming to estimate the influence of packaging and labeling attribute levels (part-worths) on the purchase intention of sugarcane spirit consumers.
Definition of attributes and their levels
The attributes and levels were defined using focus group research. The attributes and levels that influence the most the process of choosing and purchasing of the focus group's participants were selected. Hence, five sugarcane spirit packaging and labeling attributes with two levels each were evaluated With regard to the attribute brand name, the brand Seleta was chosen because it is well known by consumers in the market segment evaluated, and the brand Abaíra was chosen for being little known in this segment (Chart 1).
Chart 1. Selected attributes and their respective levels.
Attributes Levels Type of wood barrel 1-Oak 2-Umburana Aging time 1-18 months 2-36 months Brand name 1-Abaíra 2-Seleta Label illustration 1-Related to sugarcane spirit production process* 2-Unrelated to sugarcane spirit production process** Type of packaging 1-Bottle 1 (700 mL clear glass bottles with a metal screw cap) 2-Bottle 2 (600 mL amber glass bottles with a metal crown cap) *Illustration showing alembic still, barrels, and sugarcane fields. **Illustration showing three people sitting around a table, drinking sugarcane spirit, and playing musical instruments (samba ensemble).
Data analysis was performed using the additive model as the composition rule. This model assumes that the global preference evaluations are formed by the sum of the part-worths (STEENKAMP, 1987) . The general form of the additive model for n factors, each one with m i levels, is given by:
where: After defining the composition rule, the consumer data were submitted to conjoint analysis individually by estimating the part-worths for each consumer (MOORE, 1980) .
Simulating market share for the treatments
The part-worths, previously estimated, were used in the market share simulation using the maximum utility model.
In the maximum utility model, for the c-th consumer,
, and p ck = 0 for the other treatments, where p ck is the purchase probability of the k-th product by the c-th consumer, and ∧ ck U is the respective estimate of purchase intention.
A market share simulation of these treatments for the market segment composed of the 144 attendants of the 76th Farmer Week (SM t ) was carried out.
The competitive scenario (CC s ) was composed of all possible treatments (n f = 2 5 = 32 treatments) , including those that were not evaluated by consumers in the conjoint analysis (Table 1) .
The steps to determine the probability of purchase and market share (MS) of the k-th treatment from the s-th same number of times, thus preventing order of presentation and carryover effects. Carryover effect is the influence of one treatment on the next evaluation. The selected design contained 48 different sequences of treatment presentation, which is a sufficient number to estimate the five major effects (type of wood barrel, aging time, brand name, label illustration, and type of packaging) in a non-biased way. Three replicates (3 × 48 = 144 consumers) were used.
Data analysis
The consumer purchase intention responses were transformed into scores and were tabulated in a double entry table representing consumers versus treatments. Figure 1 . Examples of treatments used in this study. competitive scenario (CC s ) in the t-th market segment (SM t ) were as follows:
• Estimation of the purchase intention for each treatment
Estimates of purchase intention were determined using the additive model as the composition rule (STEENKAMP, 1987) . In this model, estimates of purchase intention are formed by the sum of the part-worths. The general form of the additive model for n factors, each one with m i levels, is given by:
is estimate of purchase intention of c-th consumer c in the t-th segment of the market, for the k-th treatment of the s-th competitive scenario; PW ij is the part-worth estimated in the conjoint analysis associated with the j th level of the i th attribute (with i = 1, 2, ..., 5 and j = 1, 2). known. Therefore, the results show that the attendants of 76th Farmer Week preferred the well-known sugarcane spirit brands, i.e, the sugarcanes of brand Seleta were considered higher in quality than the brand Abaíra. Reis (2007) , Della Lucia (2005) , Carneiro (2002) , Costa (2001) and Deliza (1996) also found that products of well-known brands were preferred by consumers confirming the result obtained.
It was also found that the sugarcane sprits containing the information "aged for 36 months in oak barrels" on the label had 43.2% of the market; those containing the information "aged for 36 months umburana barrel" had, 28.0%; those containing the information "aged for 18 months in oak barrel" had 16.9%; and those containing the information "aged for 18 months in umburana barrel" had 11.9%. These results suggest that the attendees of the 76 th Farmer Week showed preference for sugarcane spirits that have on their label the information "aged for 36 months in oak barrel".
However, it is noteworthy that the sugarcane spirits that have on their label the information "aged for 18 months in oak barrel", "aged for 18 months in umburana barrel", and "aged for 36 months in umburana barrel" also had their market space. Hence, there was no unanimity among the consumers regarding the attributes type of wood barrel and aging time.
The treatments with label illustration related to the sugarcane spirit production process were responsible for 44.0% of the market, and those that bore labels unrelated with it were responsible for 56.0%, showing that there are consumers who value both types of label illustrations.
The difference in market share between some pairs of treatments that differed in terms of the levels of a single attribute is shown in Table 2 .
This comparison was made aiming to assess the influence of the attribute levels on the market share of the treatments.
It was observed that 700 mL clear glass bottles with a metal screw cap (bottle 1) had a positive influence on purchase intention of consumers and that 600 mL amber glass bottles with a metal crown cap (bottle 2) had a negative influence since comparing the market share of the pairs of treatments that differed in terms of type of packaging (pairs 1, 2, 3, and 4), it can be said that the bottle 1 contributes to an average increase of 9.5% in market share of the treatments. It was also observed that the changes in the type of packaging resulted in difference in the market share of pairs of treatments between 6.6% and 14.4%, and that all sugarcane spirits packaged in bottle 1 had bigger market share than those packaged in bottle 2.
Comparing the pairs of treatments in terms of brand name and aging time, it was found that the brand Seleta and the information "aged for 36 months" contributed to an average increase of about 7.0% in the market share of the treatments, suggesting that this information positively influenced consumer purchase intention.
It was observed that the information "aged in oak barrels" contributed to increase the market share in the pairs of treatments 13, 14, and 16 and reduce it in pair 15. It was also noted that there was a difference of less than 2.8% in the average
• Estimation of the probability of purchase intention using the maximum utility model Next, the maximum utility model was applied, i.e., it was attributed purchase intention probability equal 1 to the treatment with the highest purchase intention estimate and probability equal zero to the other treatments.
• Determination of market share (MS)
The market share of each of the treatment k of CC s in the SM t was calculated using the following formula: Statistical analyzes were performed using the software SAS, version 9.0, licensed for UFV (Federal University of Viçosa). The market share simulation was performed using a SAS macro (STATISTICAL…, 1993) .
Results and discussion
Conjoint analysis
The part-worths were estimated using the conjoint analysis for 144 consumers. These coefficients were used in the market share simulation of the treatments.
Market share simulation
The results of the market share simulation performed for the market segment composed of the 144 attendants of the 76 th Farmer Week and 32 treatments of the competitive scenario are shown in Table 1 .
Sugarcane spirits of brand Seleta that had on their label the information "aged for 36 months in oak barrels" and were packaged in 700 mL clear glass bottles with a metal screw cap (treatments 1 and 2) had the biggest market share (28.9%). The second biggest share (15.8%) belonged to the sugarcane spirits of brand Seleta that had on their label the information "aged for 36 months in umburana barrel" and were packaged 700 mL clear glass bottles with a with a metal screw cap. This shows that the attributes brand name, type of packaging, aging time, and type of wood barrel influenced consumer behavior in this market segment.
Another factor that influenced consumer behavior was the brand name. It was observed that the sugarcane spirits of brand Seleta accounted for 70.0% of the market, and those of the brand Abaíra accounted for 30.0%. It is worth to mention that the brand Seleta is well known among the consumers in this market segment evaluated, while the brand Abaíra is little Table 2 . Difference in market share pairs of treatments that differed in terms of the levels of a single attribute. the sugarcane spirit of brand Seleta, packaged in 700 mL clear glass bottles with a metal screw cap, containing the label illustration unrelated to sugarcane production process, and with the information "aged for 36 months in oak barrels".
It is noteworthy to mention that this is the first study that evaluated the influence of packaging and labeling attributes on sugarcane consumers' behavior. This fact shows the relevance of this study, but it hinders the comparison of the results.
Conclusions
It was observed that the attributes type of packaging and label illustration influenced the purchase intention of consumers, and that the consumers showed similar preference in relation to the attributes studied. These consumers preferred the sugarcane spirit of brand Seleta, packaged in 700 mL clear glass bottles with a metal screw cap, containing the label illustration unrelated to sugarcane production process, and with the information "aged for 36 months in oak barrels".
It is also found that the conjoint analysis and the application of its results in the market share simulation were useful tools to understand the behavior of sugarcane spirit consumers.
The results obtained in this study will help sugarcane spirit producers to design, change, and choose packages and labels, choose type of wood barrel to age the spirit, and determine the aging time. These findings will also contribute to the development of effective marketing strategies, which will help increase the competitiveness of the sugarcane spirit market.
